HCC cells with high levels of Bcl-2 are resistant to ABT-737 via activation of the ROS-JNK-autophagy pathway.
The Bcl-2 inhibitor ABT-737 has shown promising antitumor efficacy in vivo and in vitro. However, some reports have demonstrated that HCC cells are resistant to ABT-737, and the corresponding molecular mechanisms of this resistance are not well known. In this study, we found that HCC cells with high levels of Bcl-2 were markedly resistant to ABT-737 compared to HCC cells with low levels of Bcl-2. In HCC cells with high levels of Bcl-2 (such as HepG2 cells), ABT-737 induced protective autophagy via the sequential triggering of reactive oxygen species (ROS) accumulation, short-term activation of JNK, enhanced phosphorylation of Bcl-2, and dissociation of Beclin 1 from the Bcl-2/Beclin 1 complex. Moreover, autophagy suppressed the overactivation of the ROS-JNK pathway and protected against apoptosis. In HCC cells with low levels of Bcl-2 (i.e., Huh7 cells), ABT-737 induced apoptosis via the sequential stimulation of ROS, sustained activation of JNK, enhanced translocation of Bax from the cytosol to the mitochondria, and release of cytochrome c. In sum, this study indicated that the activation of the ROS-JNK-autophagy pathway may be an important mechanism by which HCC cells with high levels of Bcl-2 are resistant to ABT-737.